abstract: Helminthological examination of the snaggletooth shark, Hemipristis elongata (Klunzinger) (carcharhiniformes: Hemigaleidae), from Moreton Bay, Queensland, Australia, yielded a phyllobothriid genus and species previously unknown to science. Hemipristicola gunterae gen. n., sp. n. is described here, and is placed in the subfamily Phyllobothriinae Braun, 1900. of the other phyllobothriid genera, the new genus most closely resembles Paraorygmatobothrium in that both genera possess bothridia with a single loculus and apical sucker, post-vaginal testes and lateral vitellarium. Hemipristicola, however, differs from Paraorygmatobothrium in the morphology of the proximal bothridial surface microthrix, possessing serrate gladiate spinitriches with marginal serrations restricted to the distal half of the blade, and in the possession of a more extensive uterus, extending anteriorly from the anterior margin of the ovary to well past the level of the cirrus-sac. the new genus also differs from Paraorygmatobothrium by possessing testes that are more than one layer deep. Hemipristicola gunterae further differs from Paraorygmatobothrium species found in hemigaleid sharks in possessing vitelline follicles arranged in two lateral bands that are restricted to the lateral margins of the proglottid and not possessing a cephalic peduncle. Bayesian inference analysis of partial 28s rDNA data shows that H. gunterae forms a sister taxon to species of Paraorygmatobothrium. these two genera were resolved with high posterior probability support in the analysis. Hemipristicola gunterae is only the second phyllobothriid species to be described from Hemipristis elongata from Australian waters, and the fourth from the Australian hemigaleids.
During helminthological examinations of carcharhiniform sharks of Moreton Bay, Queensland, Australia, two specimens of the snaggletooth shark, Hemipristis elongata (Klunzinger), were examined for tetraphyllidean cestodes. Hemipristis elongata (Hemigaleidae) is a relatively uncommon elasmobranch species in Moreton Bay, with only five collections recorded there to date. It is more commonly encountered in tropical indo-West Pacific waters, where it inhabits continental and insular shelves and feeds on cephalopods, teleosts and other elasmobranchs (last and stevens 2009). to date only three tetraphyllidean species have been described from H. elongata in Australian waters. ruhnke et al. (2006a) described Paraorygmatobothrium janineae ruhnke, Healy et shapero, 2006 from H. elongata from three locations off the Northern territory, Australia, which was subsequently recorded from Moreton Bay, Queensland by cutmore et al. (2009) . the remaining two species belong to the onchobothriid genus Megalonchos Baer et Euzet, 1962 Euzet, . caira et al. (2007 described Megalonchos sumansinghai caira, reyda et Mega, 2007 and M. shawae caira, reyda et Mega, 2007 from the Arafura sea off the Northern territory. Both individuals of H. elongata collected during this study were infected by at least three species of tetraphyllideans, including a phyllobothriid genus and species previously unknown to science. the new genus and species is described here and relationships with other phyllobothriid genera are discussed.
Materials and Methods
specimen collection and preparation. two specimens of Hemipristis elongata were collected from Moreton Bay, Queensland in February, 2007 . spiral intestines were removed and kept on ice (<4 hours) for transport prior to examination. spiral intestines were opened longitudinally and examined under a dissecting microscope. cestodes were removed, washed and subsequently killed in near-boiling vertebrate saline (0.85% NaCl solution). Worms were then fixed in either 10% formalin, for morphological examination and scanning electron microscopy (sEM), or in 100% ethanol for molecular analysis. Due to the limited number of Hemipristicola specimens collected, some worms were fixed for both morphological and molecular analysis. For these specimens the anterior two-fifths and posterior two-fifths of the specimen were fixed in 10% formalin and the middle fifth in 100% ethanol.
Morphological analysis. specimens for morphological examination were washed in freshwater, overstained in Mayer's haematoxylin, destained in a solution of 1.0% Hcl and neutralised in 0.5% ammonium hydroxide solution. specimens were then dehydrated in a graded ethanol series, cleared in methyl salicylate and mounted in canada balsam. Measurements were made using a sPot insight™ digital camera (Diagnostic instruments, inc.) mounted on an olympus BH-2 compound microscope using sPot™ imaging software. Measurements are in micrometres unless otherwise stated and are given as the range followed in parentheses by the mean, standard deviation, number of worms measured, and the total number of measurements taken if multiple measurements were taken per worm. Drawings were made with the aid of a drawing tube. Microthrix terminology follows that of chervy (2009) . seM analysis. specimens for sEM were dehydrated in a graded ethanol series, transferred to hexamethyldisilazane (HMDs) and allowed to air-dry overnight. specimens were mounted on carbon tab pin stubs, sputter-coated with 20-30 nm of platinum (EiKo iB-5 ion coater, EiKo Engineering company, ibaraki, Japan) and stored with silica gel to absorb any residual moisture. specimens were examined using either a JEol JsM-6300F or a JsM-6610 scanning electron microscope (JEol ltd, tokyo, Japan). dna sequencing. tetraphyllidean species sequenced in this study are listed in table 1. total genomic DNA was extracted using phenol/chloroform extraction techniques (sambrook and russell 2001) . the D1-D3 regions of the 28s nuclear ribosomal DNA region were amplified using the primers LSU5 (5'-tAg gtc gAc ccg ctg AAY ttA Agc-3') (littlewood et al. 2000) and 1200r (5'-gcA tAg ttc Acc Atc ttt cgg-3') (littlewood et al. 2000) . Pcr was performed with a total volume of 20 μl consisting of approximately 10 ng of DNA, 1.6 μl of MgCl 2 (Promega), 2 μl of 10× reaction buffer (Promega), 0.8 μl of deoxyribonucleotide triphosphate (dNTP) (each 2.5 mM), 0.75 μl of each primer (10 pmols) and 0.25 μl of Taq DNA polymerase (Promega GoTaq ® Flexi DNA Polymerase), made up to 20 μl with Invitrogen™ ultraPURE™ distilled water. Amplification was carried out on a MJ Research PTC-150 thermocycler using the following profile: an initial 95 °c denaturation for 4 min, followed by 30 cycles of 95 °c denaturation for 1 min, 56 °c annealing for 1 min, 72 °c extension for 2 min, followed by a single cycle of 95 °c denaturation for 1 min, 55 °C annealing for 45 sec and a final 72 °C extension for 4 min. Amplified DNA was purified using a QiAgEN ® QiAquick ® PCR purification kit, according to the manufacturer's protocol. Cycle sequencing of purified DNA was carried out using ABi Big Dye™ v.3.1 chemistry following the manufacturer's recommendations, using the same primers used for PCR amplification as well as the additional 28S rDNA primers 300F (5'-cAA gtA ccg tgA ggg AAA gtt-3') (littlewood et al. 2000) and EcD2 (5'-ctt ggt ccg tgt ttc AAg Acg gg-3') (littlewood et al. 2000) . cycle sequencing was carried out on a MJ research Ptc-150 thermocycler. Products were precipitated in 1 μl of 3M sodium acetate (pH 5) and 25 μl of 100% ethanol and the pellets dried for 30 min at 39 °c. Precipitated products were sequenced using an AB3730xl capillary sequencer at the Australian genome research Facility in Brisbane. sequencher™ version 4.5 (genecodes corp.) was used to assemble and edit contiguous sequences.
Phylogenetic analysis. the partial 28s rDNA sequences generated for Hemipristicola gunterae and Paraorygmatobothrium species (table 1) were aligned with cestode taxa from the orders lecanicephalidea, rhinebothriidea and tetraphyllidea (table 2) using MUsclE version 3.7 (Edgar 2004) with clustalW sequence weighting and UPgMA clustering for iterations 1 and 2. The resultant alignments were refined by eye using MESQUITE (Maddison and Maddison 2009) . After the alignment of the 28s dataset was edited, the ends of each fragment were trimmed to match the shortest sequence in the alignment.
Bayesian inference analysis of the 28s rDNA dataset was performed using MrBayes version 3.1.2 (ronquist and Huelsenbeck 2003) run on the ciPrEs portal (Miller et al. 2009 ) to explore relationships among these taxa. the software jModeltest version 0.1.1 (guindon and gascuel 2003, Posada 2008) was used to estimate the best nucleotide substitution model for this dataset. Bayesian inference analysis was conducted on the 28s rDNA dataset using the gtr+g model predicted (gamma distribution = 0.382) as the best estimator by both the Akaike information criterion (Aic) and Bayesian information criterion (Bic) in jModeltest. Bayesian inference analysis was run over 10,000,000 generations (ngen = 10000000) with two runs each containing four simultaneous Markov chain Monte carlo (McMc) chains (nchains = 4) and every 1000th tree saved (samplefreq = 1000). Bayesian analyses used the following parameters: nst = 6, rates = gamma, ngammacat = 4, and the priors parameters of the combined dataset were set to ratepr = vari- able. samples of substitution model parameters, and tree and branch lengths were summarised using the parameters 'sump burnin = 3000' and 'sumt burnin = 3000'. these 'burnin' parameters were chosen because the log likelihood scores 'stabilised' well before 3,000,000 replicates in the Bayesian inference analyses. species of lecanicephalidea were designated as the functional outgroups. Newly obtained sequences were added to genBank (http://www.ncbi.nlm.nih.gov/genbank/) under the accession numbers given in table 1.
results

Morphological results
Hemipristicola gen. n. diagnosis: tetraphyllidea, Phyllobothriidae Braun, 1900, Phyllobothriinae Braun, 1900. Worms euapolytic. scolex with four bothridia; each bothridium with deep central cavity and apical sucker. Proximal bothridial surfaces covered with serrate gladiate spinitriches, in which marginal serrations are restricted to distal half of spinithrix length; distal bothridial surface covered with aristate serrate gladiate spinitriches. cephalic peduncle absent. Neck present; surface of neck and proglottids covered with scutes. Proglottids slightly craspedote, immature proglottids much wider than long. subterminal proglottids mature, squarish to wider than long. terminal proglottid longer than wide. testes numerous, slightly oblong to round, two layers deep, post-vaginal testes present. cirrus-sac reniform, curved anteriorly, containing coiled, armed cirrus. genital pores lateral, alternating irregularly. Vagina opening anterior to cirrus-sac. ovary near posterior end of proglottid, H-shaped in dorsoventral view. Uterus ventral to vagina, median, extending anteriorly from anterior margin of ovary to well past level of cirrus-sac, reaching into anterior fifth of mature proglottids. Uterine duct present, entering anterior third of uterus. Vitellarium follicular, arranged in two lateral bands of follicles, extending almost entire length of mature proglottid, reduced at level of ovary and interrupted at level of cirrus-sac on poral side. Excretory ducts lateral. Parasites of Hemigaleidae. type and only known species: Hemipristicola gunterae sp. n.
remarks. the new genus is consistent with the familial diagnosis of Phyllobothriidae Braun, 1900 given by Euzet (1994) and emended by McKenzie and caira (1998) Durkin, 2006 , which both possess facial bothridial loculi, and Flexibothrium McKenzie et caira, 1998, which possesses numerous marginal loculi. the bothridia of Hemipristicola possess a single, small apical sucker, differentiating it from Caulopatera, which lacks an apical sucker, and from Calyptrobothrium Monticelli, 1893, which have bothridia that possess a large anterior loculus that occupies at least a third of the bothridia. the vitellarium of Hemipristicola is arranged in two lateral bands of follicles, differentiating it from Monorygma Diesing, 1863 and Nandocestus reyda, 2008, which possess a circum-medullary vitellarium. the proglottids of the new taxa are not laciniate, separating it from Crossobothrium linton, 1889, and the vitellarium is reduced at the level of the ovary, further differentiating it from Crossobothrium, which has vitellarium that is extended at the level of the ovary.
Hemipristicola most closely resembles Orectolobicestus ruhnke, caira et carpenter, 2006 and Paraorygmatobothrium ruhnke, 1994, in that all three genera possess bothridia with a single loculus and apical sucker, a scutellate neck, post-vaginal testes and lateral vitellarium. the new genus, however, possesses a more extensive uterus, which extends anteriorly from the anterior margin of the ovary to well past the level of the cirrus-sac, reaching into the anterior fifth of mature proglottids. In comparison, the uterus of Paraorygmatobothrium and Orectolobicestus reaches only to the level of the cirrus-sac. Hemipristicola also differs from both Paraorygmatobothrium and Orectolobicestus in the morphology of the proximal bothridial surface microthrix. Although all three genera possess serrate gladiate spinitriches on the proximal bothridial surface, Hemipristicola possesses serrate gladiate spinitriches with marginal serrations restricted to the distal half of the blade. in comparison, species of Paraorygmatobothrium and Orectolobicestus possess serrate gladiate spinitriches with marginal serrations along almost the entire length of the blade on the proximal bothridial surface. Hemipristicola also possesses testes that are more than one layer deep, compared to only a single layer deep for both Paraorygmatobothrium and Orectolobicestus. Hemipristicola further differs from Orectolobicestus in lacking the distinctive bothridial marginal loculi and in possessing a vitellarium that is reduced, rather than completely interrupted, at the level of the ovary. the new genus also resembles Orygmatobothrium to some extent, in possessing bothridia with a single loculus and apical sucker and a strongly, anteriorly curved cirrus-sac. of the three valid Orygmatobothrium species, Hemipristicola further resembles Orygmatobothrium schmittii suriano et labriola, 2001 in having testes that are more than one layer deep, with the new taxon having testes two to three layers deep and O. schmittii having testes three rows deep in cross-section (ivanov 2008) . in addition to the lack the prominent central, glandulomuscular organ of Orygmatobothrium, the new genus further differs from Orygmatobothrium in that it lacks a cephalic peduncle and possesses a uterus that extends much further anteriorly than that of species of Orygmatobothrium. Hemipristicola gunterae sp. n. Figs. 1-2 description. Based on 3 whole-mounts of mature specimens, 6 whole-mounts of immature specimens and 4 specimens for sEM. Worms euapolytic, 58.2 (n = 1) mm long; maximum width 1222 (n = 1), at level of immature proglottids in middle third of strobila. scolex tetrabothridiate (Figs. 1B, 2A) , 629-833 (739 ± 70; n = 9) long, 918-1102 (1005 ± 66; n = 9) wide. Bothridia 581-833 (704 ± 63; n = 9; n = 17) long, 425-621 (494 ± 59; n = 9; n = 17) wide, with single loculus, deep central cavity and single apical sucker (Fig. 2D) . Apical sucker 90-118 (104 ± 7; n = 9; n = 22) in diameter. Proximal bothridial surfaces covered with serrate gladiate spinitriches, in which marginal serrations are restricted to distal half of spinithrix length, and capilliform filitriches (Fig. 2B) . Distal bothridial surface covered with aristate serrate gladiate spinitriches and capilliform filitriches (Fig. 2C,  E) . cephalic peduncle absent. Neck present, 15.3-16.9 (16.4 ± 0.9; n = 3) mm long; surface of neck and strobila covered with scutes; neck and strobilar scutes consist of densely packed filitriches.
Proglottids slightly craspedote, 340 (n = 1) in number. immature proglottids much wider than long. subterminal proglottids mature, squarish to wider than long, 477-983 (676 ± 139; n = 3; n = 15) long, 893-1146 (1027 ± 76; n = 3; n = 15) wide; length to width ratio 0.43-1.10:1 (0.67 ± 0.19; n = 3; n = 15). terminal proglottid longer than wide (Fig. 1D) , 1144-1378 (1233 ± 126; n = 3) long, 817-901 (869 ± 45; n = 3) wide; length to width ratio 1.27-1.69:1 (1.43 ± 0.23; n = 3). testes slightly oblong to round, 172-191 (181 ± 10; n = 3) in number in terminal proglottid, two to three layers deep, 55-79 (68 ± 5; n = 3; n = 27) long, 50-66 (60 ± 4; n = 3; n = 27) wide; length to width ratio 1-1.36:1 (1.14 ± 0.09; n = 3; n = 27). cirrus-sac elongate reniform, curving anteriorly, contains coiled cirrus, 392-416 (406 ± 12; n = 3) long, 138-143 (140 ± 3; n = 3) wide; length to width ratio 2.74-3.02:1 (2.90 ± 0.14; n = 3). cirrus armed with small microtriches. Vas deferens coiled, anterior to and bordering proximal portion of cirrus-sac, extending almost to anterior margin of uterus. Vagina extending anteriorly from genital atrium along anterior cirrus-sac margin and margin of vas deferens to mid-line of proglottid, extending anteriorly to approximately level with anterior margin of uterus, then posteriorly along mid-line of proglottid to ovary. genital atrium shallow. genital pores lateral, alternating irregularly, 57-59% (58 ± 1; n = 3) of proglottid length from posterior end of proglottid. ovary near posterior end of proglottid, lobulate, H-shaped in dorsoventral view, 287-317 (302 ± 15; n = 3) long, 420-516 (457 ± 52; n = 3) wide. ovicapt at posterior margin of ovarian bridge. Mehlis' gland posterior to ovicapt, between posterior half of ovarian lobes, 112-123 (116 ± 6; n = 3) long, 94-103 (99 ± 5; n = 3) wide. Vitellarium follicular, arranged in 2 lateral bands of follicles, extending almost entire length of mature proglottid, reduced at level of ovary and interrupted both dorsally and ventrally at level of cirrus-sac on poral side. Uterus ventral to vagina, median, extends anteriorly from anterior margin of ovary to well past level of cirrus-sac, reaching into anterior fifth of mature proglottids (Fig. 1c) . Uterine duct dorsal to uterus, median, extends anteriorly, entering anterior third of uterus. Eggs not seen. Excretory ducts lateral. s i t e o f i n f e c t i o n : spiral intestine. P r e v a l e n c e : 2 of 2. t y p e m a t e r i a l : Holotype (QM g 232173) and 8 paratypes (QM g 232174-81) deposited in the Queensland Museum, Brisbane, Australia.
M o l e c u l a r s e q u e n c e d a t a : 28s rDNA, 3 identical replicates (hologenophores QM g 232174-5 and QM g 232181) (genBank Acc. No. HQ680622-4). E t y m o l o g y : this species is named for Dr. Nicole gunter in appreciation of her continual advice and substantial contribution to the knowledge of Australian marine parasites. 
Molecular results
Alignment of the partial 28s rDNA region for Hemipristicola gunterae and the remainder of the cestode taxa examined yielded 1144 characters for analysis. No intraspecific variation was observed in three replicates of H. gunterae sequenced over the partial lsU rDNA region. Bayesian inference analysis of the lsU rDNA dataset resulted in a phylogram in which H. gunterae formed a strongly supported clade sister to species of Paraorygmatobothrium (Fig. 3) . Most of the genera included in this analysis were resolved with high posterior probability support. two exceptions were that two species of Rhinebothrium linton, 1890 were paraphyletic relative to species of Rhabdotobothrium Euzet, 1953 , Rhodobothrium linton, 1889 and Spongiobothrium linton, 1889 and the Marsupiobothrium sp. grouped within Paraorygmatobothrium. relationships between many of the tetraphyllidean genera remain unresolved in this analysis as indicated by the presence of two major polytomies. disCussion in deciding to propose a new genus to accommodate the new species from H. elongata, both morphological and molecular data were influential. Hemipristicola gunterae possesses morphological features characteristic of several phyllobothriid genera (e.g. Paraorygmatobothrium, Orectolobicestus and Orygmatobothrium). Although similar in proglottid morphology to some Orygmatobothrium species, H. gunterae is most similar to Paraorygmatobothrium, due to the possession of bothridia with a single cutmore et al.: A new phyllobothriid tapeworm from Hemipristis elongata Fig. 2 . Hemipristicola gunterae gen. n., sp. n., scanning electron micrographs. a -scolex (letter indicates where c was taken); B -proximal bothridial surface; C -distal bothridial surface; d -bothridial cavity (letter indicates where E was taken); e -distal bothridial surface in centre of bothridial cavity. Scale bars: A, D = 100 μm; B, C, E = 1 μm.
loculus and apical sucker, a scutellate neck, post-vaginal testes and lateral vitellarium. However, the new taxon differs from Paraorygmatobothrium species in several distinctive characteristics (e.g. uterus morphology, microthrix morphology, testes placement), which are discussed in the differential diagnosis of the genus. in addition to these morphological features, the new taxon further differs from Paraorygmatobothrium species described from hemigaleid sharks which possess features that differ from the majority of Paraorygmatobothrium species. the three Paraorygmatobothrium species previously described from hemigaleid sharks (P. janineae, P. kirstenae ruhnke, Healy et shapero, 2006 and P. taylori cutmore, Bennett et cribb, 2009 ) all possess a cephalic peduncle and vitelline follicles that extend almost to the mid-line of the proglottid (ruhnke et al. 2006a, cutmore et al. 2009 ). Hemipristicola gunterae further differs from these species in that it possesses vitelline follicles arranged in two lateral bands that are restricted to the lateral margins of the proglottid and it does not possess a cephalic peduncle.
Molecular analysis provided further support for the proposal of Hemipristicola, in that Bayesian inference analysis of the lsU rDNA dataset shows that multiple species of Paraorygmatobothrium form a strongly supported clade to the exclusion of H. gunterae (Fig. 3) . the Paraorygmatobothrium clade included two Paraorygmatobothrium species from hemigaleid sharks of Moreton Bay (P. janineae and P. taylori). these two species formed a strongly supported clade within the larger Paraorygmatobothrium clade, further supporting the distinction between the new taxon and the Paraorygmatobothrium species of hemigaleids. the grouping of the single Marsupiobothrium species within the Paraorygmatobothrium clade (also noted by Jensen and Bullard 2010) is intriguing; although more molecular data for Marsupiobothrium are needed for this issue to be fully addressed, it seems possible that this specimen was misidentified.
subfamilial relationships within the Phyllobothriidae are poorly resolved, with Thysanocephalum sp. (subfamily thysanocephalinae) nesting within the clade consisting of the phyllobothriine genera Calyptrobothrium, Crossobothrium, Hemipristicola and Paraorygmatobothrium. in this analysis Caulobothrium Baer, 1948 grouped within the tetraphyllidean clade, supporting the decision by Healy et al. (2009) to not include it in the newly erected rhinebothriidea.
the new species possesses several interesting morphological features that are worthy of discussion. like most species of Paraorygmatobothrium, Orectolobicestus and Ruhnkecestus latipi caira et Durkin, 2006, Hemipristicola gunterae possesses serrate gladiate spinitriches on the proximal bothridial surfaces. However, the serrate gladiate spinitriches of H. gunterae are distinctive in that the marginal serrations are restricted to the distal half of the blade, compared to almost the entire length of the blade on the proximal bothridial surface of Paraorygmatobothrium, Orectolobicestus and R. latipi (ruhnke 2011) . the spinitriches are also not nearly as uniformly serrated as those found on most species of Paraorygmatobothrium, Orectolobicestus and R. latipi (e.g. caira and Durkin 2006 , ruhnke et al. 2006a , b, ruhnke and carpenter 2008 , Malek et al. 2010 . the spinitriches of H. gunterae are most similar to those found on the proximal bothridial surface of Orectolobicestus mukahensis ruhnke, caira et carpenter, 2006, which also has the marginal serrations restricted to the distal half of spinithrix length and also appear to be less uniformly serrated (ruhnke et al. 2006b ). Another novel bothridial feature of the new genus is the central bothridial cavity. this cavity, however, is merely a pronounced depression, and does not create sac-like bothridia like those of Guidus ivanov, 2006 and Marsupiobothrium, pouch-shaped bothridia like those of Bibursibothrium and Scyphophyllidium, or tubular bothridia like those of Doliobothrium caira, Malek et ruhnke, 2010 and Pithophorus southwell, 1925 . A similar central bothridial cavity was reported from P. taylori, but the bothridial cavity of P. taylori differs in that it is surrounded by semicircular bothridial muscle bands (cutmore et al. 2009 ), which H. gunterae does not possess. Finally, the uterus of H. gunterae extends particularly far anteriorly in mature, non-gravid proglottids, extending well past the level of the cirrus-sac and genital pore, reaching into the anterior fifth of the proglottid. This contrasts with most phyllobothriine genera, in which the uterus generally only reaches anteriorly to the level of the cirrus-sac in mature proglottids (ruhnke 2011).
Hemipristicola is currently known only from the typelocality, Moreton Bay, in south-east Queensland, Australia. However, it seems unlikely that the genus will be so geographically restricted. Hemipristis elongata is widespread in Australian waters, being found along the entire northern coastline, from Moreton Bay on the eastern coast to Bunbury on the western coast, and it is found throughout the tropical Indo-west Pacific (Compagno et al. 2005, last and stevens 2009) . Hemipristicola gunterae, or potentially new species of this genus, may be found throughout this extensive range, as helminthological analysis of this highly vagile shark has been limited, at least throughout much of its Australian distribution. Notably, a wide geographical distribution has been found previously for another phyllobothriid species from H. elongata. cutmore et al. (2009) recorded P. janineae from Moreton Bay, approximately 4,000 km from its type locality in the Northern territory.
there are a further seven species of hemigaleids described worldwide, six of which are found in the indowest Pacific and one in the east Atlantic (Compagno et al. 2005) . With the exception of species of Hemigaleus Bleeker, the phyllobothriid fauna of hemigaleid sharks is virtually unknown and we predict that further examination of these sharks will yield new species of Hemipristicola. specimens recorded by southwell (1927) as "Phyllobothrium tumidum linton 1922" from Hemigaleus balfouri [now synonymised with Chaenogaleus macrostoma (Bleeker)] broadly agree with the diagnosis of Hemipristicola in scolex and immature proglottid morphology. the specimens, however, are broken along the strobilar length and no mature terminal proglottids were available for examination. We suspect that these specimens represent a second species of this genus but definitive identifi-
